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Speaker Disclosures 

• Tiina Peritz has nothing to disclose 

• Susy Rettig has nothing to disclose 



Housekeeping 

• All participants have been muted during the 
presentation 

• Please type any questions in the group chat box 

• Time permitting there will be a Q&A session at the 
end 

• This presentation is being recorded and will be 
posted on our website:  

https://hip.phila.gov/HAIAR/HAIArchive 

https://hip.phila.gov/HAIAR/HAIArchive


Today’s Outline 

• Burden of Multidrug-Resistant Organisms (MDROs) 
 

• Enhanced Barrier Precautions Guidance 
 

• Micro Review: Novel and Targeted Organisms 
 

• Frequently Asked Questions: 
• How to read a lab report to determine what bug your resident has 
• Room choice and cohorting 
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Every year in the U.S.… 
• Two million people have an infection due to a multidrug-

resistant organism (MDRO) 

• 23,000 people DIE of an infection due to a resistant 
organism 

6 www.cdc.gov/drugresistance 

Burden of Antimicrobial Resistance 



Burden of MDROs in Nursing Homes (Median %) 
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McKinnell JA et al. Clin Infect Dis. 2019; Feb 11. doi: 10.1093/cid/ciz119. [Epub ahead of print] 

 Frequent pathogens: MRSA and ESBL 

 Median CRE prevalence: 10% in NHs with 

vents 
Slide courtesy of CDC 



Challenges with Detection of MDROs 

 Limited capacity to detect transmissible-pathogens, including 

MDROs 

• Clinical cultures underestimate true prevalence of MDROs 

• No active surveillance for MDROs (among new admissions) 

• Poor communication between healthcare facilities during care 

transitions 

• Once identified, testing for clearance of MDRO is not feasible or 

reliable 

Slide courtesy of CDC 



MDRO Risk Factors in the Post-acute Care Population 

 Recent hospitalization 

 Comorbid medical conditions 

 Increased functional 

dependence 

 Indwelling medical devices 

(e.g.,  urinary catheter, PEG 

tube,  tracheostomy/vents, 

central line) 

 Presence of wounds or 

decubitus  ulcers 

 Antibiotic use in prior 3 

months,  particularly 

fluoroquinolones 
Prolonged length of stay in 
these 

facilities also increases 

opportunities  for spread and 

acquisition 

Slide courtesy of CDC 



Characteristics of Emerging Antimicrobial 
Resistance (AR) in Healthcare Settings 
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Slide courtesy of CDC 



AR Prevention Strategies 

Hand Hygiene 

Personal 

Protective  

Equipment 

Precautions 

Environmental  

Cleaning &  

Disinfection 
Slide courtesy of CDC 



Difficulty in Applying Transmission-Based 
Precautions  for MDROs in Nursing Homes 

“Transmission-Based Precautions must be used when 
resident develops signs and symptoms of a 
transmissible infection” 
 

Colonization ≠ Infection 
 

“Facility policies must identify type and duration of 

Transmission-Based Precautions” 

 

“Transmission-Based Precautions should be the least 

restrictive possible for the resident based on his/her 

clinical situation and used for the least amount of 

time” 

Duration of MDRO colonization can be prolonged  
(>6 months) 

“Once the resident is no longer a risk for transmitting 
the infection… removing Transmission-Based 
Precautions is required” 

Resident remains at risk for transmitting the MDRO  
even when not actively infected 
 

https://www.cms.gov/Regulations-and-

Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf 

Department of Health and Human Services. Centers for Medicare and Medicaid Services. Revisions to Appendix PP Interpretive Guidance for Long Term Care Facilities. Rev. 

173, 11-22-17. 
Slide courtesy of CDC 

https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf


Resident Quality of 

Life 

Resident Safety 

Psychosocial well-

being 

“Home-like” environment 

Minimize 

stigmatization 

Preventing spread of 

MDROs 

Need: Clarification  

about how/when 

to  use PPE and 

room  restriction 

Need: Clarification  

about managing  

prolonged carriage 

of  MDROs 

Lack of Private rooms 

Difficulty in 

restricting  

movement/moving  

residents 

Slide courtesy of CDC 



Enhanced Barrier Precautions (EBP): 
Guidance for facilities during AR Containment Responses 

https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html 11 

https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html
https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html
https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html
https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html
https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html


Why was the guidance needed for Containment? 

12 



 
 

Precautions 

 
 

Applies to: 

 

PPE used for 

these  situations: 

 
 

Required PPE 

Contact 

Precautions 

All residents infected or colonized 

with a  novel or targeted multidrug-

resistant in  specific situations: 
 

•Presence of acute diarrhea, draining 

wounds  or other sites of secretions or 

excretions that  are unable to be covered 

or contained 

•On units or in facilities where ongoing 

transmission is documented or suspected 

 

For infections (e.g., C. difficile, 

norovirus,  scabies) and other 

conditions where  Contact 

Precautions is recommended 
See Appendix A – Type and Duration of  

Precautions Recommended for Selected  

Infections and Conditions of the CDC 

Guideline  for Isolation Precautions 

Any room entry Gloves and gown 

 

• Don before room entry, doff  

before room exit; change 

before  caring for another 

resident 

• Face protection may also be  

needed if performing activity 

with  risk of splash or spray 

 

 
Note: Includes consideration 

for  single room or cohorting; 

and  restriction of movement 

and  participation in group 

activities  within the facility 

13 

Contact Precautions 



 
 

Precautions 

 
 

Applies to: 

 
 

PPE used for these 

situations: 

 
 

Required PPE 

Enhanced  

Barrier  

Precaution

s 

All residents with any of the  

following: 

 
• Infection or colonization with a novel or  

targeted MDRO when Contact 

Precautions  do not apply 

 

• Wounds and/or indwelling medical 

devices  (e.g., central line, urinary 

catheter, feeding  tube, 

tracheostomy/ventilator) regardless of  

MDRO colonization status 

 

Facilities may consider applying Enhanced  

Barrier Precautions to residents infected or  

colonized with other epidemiologically-  

important MDROs based on facility policy. 

During high-contact resident 

care  activities: 

• Dressing 

• Bathing/showering 

• Transferring 

• Providing hygiene 

• Changing linens 

• Changing briefs or assisting  

with toileting 

• Device care or use: central line,  

urinary catheter, feeding tube,  

tracheostomy/ ventilator 

• Wound care: any skin opening  

requiring a dressing 

• Gloves and gown prior to the 

high-  contact care activity 

 

• Change PPE before 

caring for  another 

resident 

 

• Face protection may also be  

needed if performing activity 

with  risk of splash or spray 

 

Note: Does not require single-  

room or restrictions of  

movement/participation within  

facility 

14 

Enhanced Barrier Precautions 
 

“Enhanced Barrier Precautions expand the use of PPE beyond situations in which exposure to blood and 

body fluids is  anticipated and refer to the use of gown and gloves during high-contact resident care activities 

that provide  opportunities for transfer of MDROs to staff hands and clothing” 



 Evaluated different interactions  
between staff and MDRO 
colonized  residents 

 Used cultures of gloves/gowns to 
mimic  transmission to hands and 
clothing 

 Assisting with linen change, 
transfer  and personal hygiene 
had highest  likelihood of 
contamination 

 Transmission was increased: 

• Multiple activities are bundled together 

• During care of residents with 
chronic  wounds 

Roghmann MC et al. Infect Control Hosp Epidemiol. 2015; 36(9):1050-7  

Blanco N et al. Antimicrob Agents Chemother. 2017;61 (10): e00790-17  

Blanco N et al. Infect Control Hospital Epidemiol 2018;39 (12):1425-1430 

MDRO contamination of NH caregiver hands  
and clothes during common activities 

Slide courtesy of CDC 



Enhanced Barrier Precautions (EBP): 
Frequently Asked Questions 

11 https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html 

https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html
https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html
https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html
https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html
https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html


Planning for Implementing Enhanced  Barrier 
Precautions – Lessons Learned 
 Develop facility-specific materials* 

 Written policy and procedure 

 Signage (or use CDC’s) 

 Educational materials 

 Line list  

 Educate in advance: 

 Staff: nursing, rehab, dietary, EVS, contractors, 
physicians 

 Residents and family 

 Inform the state survey office local branch* 

 Develop implementation plan for facility* 

 Start with one unit (highest risk) 

 Enough time for implementation 

 Plan for increased need of PPE, isolation carts 

 



Implementing Enhanced Barrier Precautions 

 Post clear signage outside of the resident room 
indicating  the type of Precautions and required PPE 

• For Enhanced Barrier Precautions, signage should 
clearly  indicate the high-contact resident care 
activities 

 Make PPE including gowns and gloves 
available  immediately outside of resident 
room 

 Ensure access to alcohol-based hand rub in every  
resident room (ideally both inside and outside of 
room) 

 Position a trash can inside resident room and near 
exit for discarding PPE 

 Incorporate periodic monitoring and assessment of  
adherence to determine need for additional training 
and  education 

Slide courtesy of CDC 



Increasing Availability of Alcohol-based Hand Rub* 



Increasing Availability of Alcohol-based Hand Rub* 

August 14, 2017 



Potential Benefits of EBP 

 Increased awareness of and adherence to standard precautions 

 Staff thinking of high-risk activities 

 Availability of PPE on the units 

 Decreased stigma of being on precautions 

 Both MDRO and high-risk patients 

 Frame it as a patient safety issue in patient and family education 

 Key to introduce in advance to all stakeholders 

 Precautions without risk of social isolation 

 Easier escalation during outbreak or containment response 

 Fewer outbreaks (hopefully!) 

 

 



Micro Review: 
Novel and Targeted Organisms 
 



MDROs and Their  
Approximate Appearance In USA 

 

• MRSA- 1961 

• VRE – 1986 

• ESBL – 1988 

• CRE – 1996 

• CP-CRE - 2001 



Enterobacteriaceae 
 
• Large family of gram-negative bacteria found in the gut 

• Includes more that  100 species 

• Found in water or soil 

• Most cause extra-intestinal  

    infections 



Enterobacteriaceae Examples 
• Klebsiella  

• E. coli 

• Enterobacter  

• Citrobacter  

• Serratia 

• Salmonella, Shigella 

• Proteus, Providencia, Morganella 



Carbapenem Antibiotics 

 
• Usually used to treat serious 

    and drug-resistant infections 
oMeropenem 

oDoripenem 

o Imipenem 

o Ertapenem 

 

 



Carbapenem Resistant Enterobacteriaceae 

• One way that Enterobacteriaceae and other bacteria are 
resistant to carbapenems is by producing carbapenemases 
• enzymes that inactivates carbapenem antibiotics 

• CP-CRE =Carbapenemase producing carbapenem resistant 
Enterobacteriaceae 

• Infection is difficult to treat due to limited antibiotic options 

• Contact or enhanced barrier precautions are recommended 



Other Carbapenem Resistant Bacteria  

• Other bacteria beside Enterobacteriacea can be carbapenem 
resistant and produce carbapenemase 
oPseudomonas aeruginosa and putida 
Carbapenem resistant P. aeruginosa (CRPA) 

oAcinetobacter baumannii and other species 
Carbapenem resistant A. baumannii (CRAB) 



Proteus, Providencia, Morganella 
 

• Intrinsic resistance to imipenem 

• Precautions are not needed unless also resistant to 
one or more of these carbapenems  
• Meropenem 
• Doripenem 
• Ertapenem 

 



Lab tests to Identify CRE 

• Susceptibility testing to the 4 carbapenem antibiotics 

• Susceptible→STOP 

• Resistant→ test for carbapenamase production 
• Modified Hodge, mCIM, Carba NP 

• Negative→STOP 
• Positive→Identify resistance mechanism (PCR) 
 

 



Carbapenemase Production Resistance 
Mechanisms 

• Klebsiella pneumoniae Carbapenemase [KPC] 

• New Delhi metallo-β-lactamase [NDM]  

• Oxacillinase [OXA] 

• Verona integron-encoded metallo-β-lactamase [VIM] 

• Imipenemase [IMP] 



No Case 







PCR: KPC+ CRE 





AST: CRAB, PDRO 



PCR: OXA-23+ (for PDR CRAB case on previous slide)  



Line listing 
Facility Name:           
Organism:  Carbapenem resistant 

Demographics 

Resident name Floor # Room # Admit date DOB Age Sex 

CLASSIFICATION 

Infection Type Body Site  



• Carbapenem susceptible → No precautions 
• Carbapenemase-producing Organism → EBP 
• Carbapenemase-producing Organism + uncontained 

secretions or excretions → Contact Precautions 
  

Transmission-Based Precautions: Contact or EBP 



Infection Vs. Colonization 

• Infection 
oOrganism is in the body and causing disease 
oTypically associated with symptoms. 

• Colonization 
oOrganism is in/on body but isn’t causing disease 
oNot associated with symptoms  
oCan eventually go on to cause infection 

• Both are transmissible, both can cause outbreaks and require 
infection control interventions and precautions 



Cohorting 

• Cohort CP-CRE patients together if they have the same 
resistance mechanism 

• KPC with KPC, even if one patient has E. coli and the other 
has K. pneumoniae 

• If resistance mechanism is not known: 
• Public health can perform testing 
• Cohort with low risk roommate 
• Implement transmission-based precautions 

• Not optimal to cohort a CRE patient with a CRAB patient 
• Call us if you are not sure 

 



Philadelphia Reporting Requirement 

• Health Advisory New Drug-Resistant Organism Reporting 
Requirements in Philadelphia April 25, 2018 

• Philadelphia Board of Health requires reporting of infection or 
colonization with:  

• Candida auris 

• Carbapenem resistant Enterobacteriaceae (CRE) 

• Pan-drug resistant Organisms (PDRO) 

• Voluntary reporting encouraged for Carbapenem resistant 
Acinetobacter baumannii and Pseudomonas spp. 



QUESTIONS 

 

 

 

 

LTCF IPC Focus Group: https://forms.gle/rQojDpw6drcPaQNJ9 
 
Email us: HAI.PDPH@phila.gov 
 

https://forms.gle/rQojDpw6drcPaQNJ9
mailto:HAI.PDPH@phila.gov


Healthcare-Associated Infections/Antimicrobial Resistance (HAI/AR) Program  
 
Phone: (215) 685-4501 
Fax: (215) 238-6947 
HAI.PDPH@phila.gov 
 
tiina.peritz@phila.gov 
susan.rettig@phila.gov 
 

Thank you! 
 

 
 

 

mailto:HAI.PDPH@phila.gov
mailto:tiina.peritz@phila.gov
mailto:susan.rettig@phila.gov

